Abstract. The paper deals with a finiteness criterion for the cohomology with compact supports of calculable Fréchet-Montel sheaves over locally compact topological spaces.
Result: redaction and commentary
A sheaf of Abelian groups F over a topological space X is called calculable (cf. Grothendieck proved that for a calculable Fréchet-Montel sheaf F over a compact topological space X the vector spaces H k (X; F) (k = 0, 1, . . . ) are finitedimensional (cf. [3] , p. 4). This implies the Cartan-Serre finiteness theorem [2] .
On the other hand, Andreotti and Kas proved that for a coherent analytic sheaf F over a complex space X, countable at infinity, the vector space
is surjective (cf. [1] , p. 241). This assertion plays an important role in the study of q-pseudoconcave complex spaces.
We prove in the present paper the following theorem: 
This implies the Grothendieck theorem providing the space X has a countable base of open sets and the Andreotti-Kas criterion both cited above.
Auxiliary notions and facts
Let X be a locally compact topological space, countable at infinity, let U = (U i ) i∈I be a locally finite covering of X by relatively compact open sets, let J be a finite subset in I, and let F be an arbitrary sheaf of Abelian groups over
, where the direct sum is taken over all collections (i 0 , . . . , i k ) of indices among which at least one belongs to J. Then δC
Lemma 1. Let F be a Godement sheaf over X, i.e., there exists a family of Abelian groups
Proof. One can assume that I = {1, 2, . . . } and J = {1, . . . , n} for some n ∈ I. Then the sets
. . ) cover the space X and do not intersect in pairs. Let C 0 (Z) be a Godement sheaf defined by the constant sheaf Z over X, i.e., Γ(U ; C 0 (Z)) = Z U for every open set U ⊂ X. We set λ i (x) = 1 for x ∈ S i , and λ i (x) = 0 for x ∈ X \ S i . Then we get a sequence of the sections
be a cocycle of a degree k ≥ 1, i.e., δf = 0. Since the sheaf F is a module over the sheaf of rings C 0 (Z), the sections g i0..
Obviously, the cochain g = (g i0...i k−1 ) belongs to the group C
In other words, δg = f . The lemma is proved.
We set S(J ) = X \ i/ ∈J U i . Then S(J) is a compact set in X and for any sheaf of Abelian groups F over X there is a canonical isomorphism H 
Lemma 2. For any sheaf of Abelian groups F over X there exists a canonical map H
License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Proof. We make use of the Godement canonical resolution 0 → F → C 0 (F) → C 1 (F) → · · · of the sheaf F and consider the commutative diagram
in which all rows starting with the second are exact by Lemma 1. From this in the obvious way by means of Weil's diagram chasing (cf. [5] ) we get the desired map.
Lemma 3. Let F be a calculable sheaf of Abelian groups over X, and let S be a compact set in X. Then for every integer k ≥ 0 and any sufficiently fine locally finite covering U = (U i ) i∈I of X by open sets there exists a finite set J ⊂ I such that S ⊂ S(J) and the image of the map H
Proof. First let U be an arbitrary locally finite covering of the space X by relatively compact open sets, and let J be a finite subset in I such that S ⊂ S(J). We consider the commutative diagram used in the proof of Lemma 2 in which all rows starting with the second are exact. Fixing an integer k ≥ 1 and substituting in succession the covering U by more and more fine ones, after a finite number of steps with the help of Weil's diagram chasing (cf. [5] ) we get the assertion of the lemma. 
